The conformational characteristics and complexation properties of calix [5] arenes have been extensively investigated by diffraction, [1] [2] [3] [4] [5] organic synthesis [6] [7] [8] [9] [10] and computation methods. [11] [12] [13] The calix [5] arenes may posses a greater propensity to completely include small organic molecules than analogous calix [4] arenes due to their larger cavity size. Furthermore, the p-phenylcalix [n] arenes are specially attractive because not only do the phenyl groups increase the size of the cavity by considerable amount but they also provide potential sites at the 4' positions for the addition of functional groups.
As a part of our ongoing research [14] [15] [16] [17] [18] [19] in calixarene chemistry, we have synthesized the deep cavity p-phenylcalix [5] arene. 6 Herein we reported the crystal structure of pphenylcalix [5] arene dichloroform solvate and described the molecular geometry of p-phenylcalix [5] arene.
The conformation of the molecule, shown in Figure 1 , is mainly determined by the remarkable O-H…O intramolecular hydrogen bonding involving all five aromatic hydroxyl groups; the O…O separations are in the range 2.696-2.846 Å. The calix [5] arene shows that it adopts a distorted cone conformation. The conformation of this molecule is best described by the angles that the aromatic rings (A-E) make with the mean plane of the five macrocyclic ring methylene groups, viz. 125. o (E), respectively. The cone conformation can be described in term of pentagon geometry shown in Table 2 . The pentagons including five hydroxyl O1, methylene C7 and inner phenyl C1 atoms are close to the regular pentagons while outer phenyl C8 and C11 atoms make the distorted pentagons.
Two chloroform molecules are present within crystal lattice, but there are no short intermolecular contacts and are located outside the calix [5] arene cavity as shown in Figure 2 .
A search of the 2003 release of the Cambridge Structural Database 20 shows that there have been structural reports on 50 calix [5] arenes out of 1342 calixarene crystal structures. Among them, 3 crystal structures of p-phenylcalix [5] arenes have been reported, namely : p-phenylcalix [5] arene 1 (disordered one outer phenyl group, 1.75 disordered toluene solvate complex); p-phenylcalix [5] arene-fullerene 1 (2/1 inclusion and 1.5 toluene solvate complex). All three calix [5] arenes are in unsymmetrical cone conformation with intramolecular hydrogen bonding. The geometry of the pentagones, involving range of O…O, C…C separations and angles, are summarized in Table 3 for the p-phenylcalix [5] arene structure determination. The O…O separations are similar in all four determinations and in the range 2.7-2.9 Å. Two calix [5] arene molecules of fullerene complex have a more symmetric cone conformation than in dichloroform solvate(this work) and toluene solvate forms.
The results of this study suggest that the distortion of a cone conformation is not sufficient to ensure the intramolecularity since other factors, for instance crystallization solvent or crystal packing effects, could become predominant.
Experimental Section
The crystals of title compound were obtained by recrystallization from chloroform and methanol at room temperature.
X-ray data were collected using a Nonius CAD-4 diffractometer with MoKα graphite monochromated radiation Refinement was by full-matrix least-squares methods. All H atoms of hydroxyl groups were located in succesive difference Fourier maps, and all other H atoms were located in geometrically calculated positions and refined isotropically. The following programs are used: Data collection: CAD-4-PC software, 21 Cell refinement: SET4 21 and CELDIM, 21 Data reduction: WinGX, 22 Program(s) used to solve structure: SHELXS-97, 23 Program(s) used to refine structure: SHELXL-97, 23 Molecular graphics: ORTEP3. 24 The crystal data and refinements were summarized in Table 4 .
Supporting Information Materials.
Crystallographic data for p-phenylcalix [5] arene have been deposited at the Cambridge Crystallographic Data Centre and allocated the deposition numbers CCDC 254185. 
